JP05284972A 



MicroPatent Report 



GENE DNA CODING THREONINE SYNTHASE AND ITS USE 



[711 Applicant: MITSUBISHI 
PETROCHEM CO LTD 



|221 Filed: 19920407 



|721 Inventors: KOHAMA KEIKO; 
KOBAYASHI MIKJ; 
KURUSU YASUROU; 
YUGAWA H1DEAKI 



121] Application No.: JP04085174 



[431 Published: 19931102 



QOtCniA TTNBQ0& TM2UK CRXOTK CXttnOt nnrmtt. m 

camt imacoa nmum uiimot cuanat irucnui u> 

BWB tmuMTT rrrtrnrtl nCMC ^frrrft tr^tfrf* m 

artucTtt Toaacn ttmitac oaunc mumcm tacoca m 

cassm iootcr cwtkmc «uwu tocnartt oatrtit so 

ac ia ia trucpca owrrrer cucgxru ccccnun cxuucut no 

Kama Branca xnnrcn ucmctr ocatocu ouccuc ra 

HflTffT* m^irtlf ii»V«r ctnrrrr* ra-^.-rr r.-^rr.r — > 

nxccOMT cncwKC ""'t w ^ cuimax uraxut i» 

MUUflU 0WTO»C OCTOJtt TOCtOta WUllIlt 0D 

MUTtttt IKUBQ UBR OSB OttlOtU UUMUC OD 

atxttcx oxiutCK ccwew CPBBUtl tntnsi rmcTC n> 

OTrnou tarascjt cmcre uiwcuu axkwoi cnxsncu m 

xaxac maeai nxaoat acraat ccuukk leraruz u> 

scwxxu tosbtk cacfittttc uxsecs isxnm cor«b« m» 

MMttC TtWKK orcwx: botcwn okhxtk (MODUE HQ 

kq bc kc i cqlmjku bsrtcmc ntcmcc roctcco txcocut udo 

octtSuc Tjurwnif ctxcntxc cubbbb rrrucwot wmmr loq 

wcrouu Mxatuc. omuokx raainaaatacK mmuc u« 

»c7bcu gotxqw onccro accrues vcunxsi rw&ax tn> 

amasx nu«HB «acintc ctueaa icmckcc mcmcck u» 

rn fctfl fK CCTCCtfl CWOTtW MUC&Jtt TttUKMT TCCTWCa l» 

mtitti amcm urarw t cqocm arcMg; trancru im» 
xmuxiu R&ust*3 umoiuc ctmarrt uikik wtmaw ;k> 

MOM IM 



Go to Fulltext 



[571 Abstract: 

PURPOSE: To provide a new gene DNA useful for the production of L-threonine. 
CONSTITUTION: A gene DNA coding threonine synthase (E.CA2.99.2), originated 
from Brevibacterium flavum belonging to coryne-form bacteria and having the DNA 
base sequence of e.g. formula. It can be produced by cloning a coryne- form 
bacterial strain capable of producing threonine synthase, especially Brevibacterium 
flavum MJ233 (FERM BP-1497).COPYRIGHT: (C)1993,JPO&Japio 
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(54) [&Hj§<7>£#] xu*->->>5— tf*3-K-rs»firtFDNA2ltf*«>*lffl 
(57) 

[fl!j$] ^uWr!)!)A • 77/UMJ-2 3 3 

: FDNA«:*AUfc3 , ;*ffl*lllrt'CllUl»J»prtB/ii^ 

AM J 2 3 3 - t h s<OL-Xl/t-ywl4ifif L 
<®MLti 0 
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(tefffB^cOSfca] vum ) ^^W^U^-V^y^— fe? (E . C. 4 

[ffrfcjgi] ^ y+sawcjRi-^^nr^^^!; * 2. 99. 2. ) £=>-K-r aite^DNA* 

A ■ ( Brcvibacterium f 1 a [!B#*g2j &ODNA&gE?lJ 

GTGGACTACA TTTCGACGCG TGATGCCAGC CGTACCCCTG CCCGCTTCAG TGATATTTTG 60 
CTGGGCGGTC TAGCACCAGA CGGCGGCCTA TACCTGCCTG CAACCTACCC TCAACTAGAT 120 
GATGCCCAGC TGAGTAAATG GCGTGAGGTA TTAGCCAACG AAGGATACGC AGCTTTGGCT 180 
CGTGAAGTTA TCTCCCTGTT TGTTGATGAC ATCCCAGTAG AAGACATCAA GGCGATCACC 240 
GCACGCGCCT ACACCTACCC GAAGTTCAAC AGCGAAGACA TCGTTCCTGT CACCGAACTC 300 
GAGGACAACA TTTACCTGGG CCACCTTTCC GAAGGCCCAA CCGCTGCATT CAAAGACATG 360 
GCCATGCAGC TGCTCGGCGA ACTTTTCGAA TACGAGCTTC GCCGCCGCAA CGAAACCATC 420 
AACATCCTAG GCGCTACCTC TGGCGATACC GGCTCCTCTG CGGAATACGC CATGCGCGGC 480 
CGCGAGGGAA TCCGOGTATT CATGCTGACC CCAGCTGGCC GCATGACCCC ATTCCAGCAA 540 
GCACAGATGT TTGGCCTTGA CGATCCAAAC ATCTTCAACA TCGCCCTCGA CGGCGTTTTC 600 
GACGATTGCC AAGACGTAGT CAAGGCTGTC TCCGCCGACG CGGAATTTAA AAAAGACAAC 660 
CGCATCGGTG CCGTGAACTC CATCAACTGG GCTCGCCTCA TGGCACAGGT TGTGTACTAC 720 
GTTTCCTCAT GGATCCGCAC CACAACCAGC AATGACCAAA AGGTCAGCTT CTCCGTACCA 780 
ACCGGCAACT TCGGTGACAT TTGCGCAGGC CACATCGCCC GCCAAATGGG ACTTCCCATC 840 
GATCGCCTCA TCGTGGCCAC CAACGAAAAC GATGTGCTCG ACGAGTTCTT CCGTACCGGC 900 
GACTACCGAG TCCGCAGCTC OGCAGACACC CACGAGACCT CCTCACCTTC GATGGATATC 960 
TCCCGCGCCT CCAACTTCGA GCGTTTCATC TTCGACCTGC TCGGCCGCGA CGCCACCCGC 1020 
GTCAACGATC TATTTGGTAC CCAGGTTCGC CAAGGCGGAT TCTCACTGGC TCATGACGCC 1080 
AACTTTGAAA AGGCTGCAGC AGAATACGGT TTCGCCTCCG GACGATCCAC CCATGCTGAC 1140 
CGTGTGGCAA CCATCGCTGA OGTGCATTCC CGCCTCGACG TACTAATCGA TCCCCACACC 1200 
GCCGACGGCG TTCACGTGGC ACGCCAGTGG AGGGACGAGG TCAACACCCC AATCATCGTC 1260 
CTAGAAACTG CACTCCCAGT GAAATTTGCC GACACCATCG TCGAAGCAAT TGGTGAAGCA 1320 
CCTCAAACTC CAGAGCGTTT CGCCGCGATC ATGGATGCTC CATTCAAGGT TTCCGACCTA 1380 
CCAAACGACA CCGATGCAGT TAAGCAGTAC ATAGTCGATG CGATTGCAAG CACTTCCGTG 1440 
AAGTAA 1446 
(E. C. 4. 2. 9 [19*^3] fc<DT$./m6&\] 

9. 2) £ =» - Ki" 6 it^DNAo 

Val Asp Tyr lie Ser Thr Arg Asp Ala Ser Arg Thr Pro Ala Arg Phe 

15 10 15 

Ser Asp He Leu Leu Gly Gly Leu Ala Pro Asp Gly Gly Leu Tyr Leu 

20 25 30 

Pro Ala Thr Tyr Pro Gin Leu Asp Asp Ala Gin Leu Ser Lys Trp Arg 

35 40 45 

Glu Val Leu Ala Asn Glu Gly Tyr Ala Ala Leu Ala Ala Glu Val lie 

50 55 60 

Ser Leu Phe Val Asp Asp lie Pro Val Glu Asp He Lys Ala He Thr 
65 70 75 80 

Ala Arg Ala Tyr Thr Tyr Pro Lys Phe Asn Ser Glu Asp He Val Pro 

85 90 95 

Val Thr Glu Leu Glu Asp Asn He Tyr Leu Gly His Leu Ser Glu Gly 

100 105 110 

Pro Thr Ala Ala Phe Lys Asp Met Ala Met Gin Leu Leu Gly Glu Leu 

115 120 125 

Phe Glu Tyr Glu Leu Arg Arg Arg Asn Glu Thr He Asn lie Leu Gly 

130 135 140 

Ala Thr Ser Gly Asp Thr Gly Ser Ser Ala Glu Tyr Ala Met Arg Gly 
145 150 155 160 
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Arg Clu Cly He Arg Val Phe Met Leu Thr Pro Ala Gly Arg Met Thr 

165 170 175 

Pro Phe Gin Gin Ala Gin Met Phe Gly Leu Asp Asp Pro Asn lie Phe 

180 185 190 

Asn He Ala Leu Asp Gly Val Phe Asp Asp Cys Gin Asp Val Val Lys 

195 200 205 

Ala Val Ser Ala Asp Ala Glu Phe Lys Lys Asp Asn Arg He Gly Ala 

210 215 220 

Val Asn Ser He Asn Trp Ala Arg Leu Met Ala Gin Val Val Tyr Tyr 
225 230 235 240 

Val Ser Ser Trp He Arg Thr Thr Thr Ser Asn Asp Gin Lys Val Ser 

245 250 255 

Phe Ser Val Pro Thr Gly Asn Phe Gly Asp He Cys Ala Gly His He 

260 265 270 

Ala Arg Gin Met Gly Leu Pro He Asp Arg Leu He Val Ala Thr Asn 

275 280 285 

Glu Asn Asp Val Leu Asp Glu Phe Phe Arg Thr Gly Asp Tyr Arg Val 

290 295 300 

Arg Ser Ser Ala Asp Thr His Glu Thr Ser Ser Pro Ser Met Asp He 
305 310 315 320 

Ser Arg Ala Ser Asn Phe Glu Arg Phe He Phe Asp Leu Leu Gly Arg 

325 330 335 

Asp Ala Thr Arg Val Asn Asp Leu Phe Gly Thr Gin Val Arg Gin Gly 

340 345 350 

Gly Phe Ser Leu Ala Asp Asp Ala Asn Phe Glu Lys Ala Ala Ala Glu 

355 360 365 

Tyr Gly Phe Ala Ser Gly Arg Ser Thr His Ala Asp Arg Val Ala Thr 

370 375 380 

He Ala Asp Val His Ser Arg Leu Asp Val Leu He Asp Pro His Thr 
385 390 395 400 

Ala Asp Gly Val His Val Ala Arg Gin Trp Arg Asp Glu Val Asn Thr 

405 410 415 

Pro lie He Val Leu Glu Thr Ala Leu Pro Val Lys Phe Ala Asp Thr 

420 425 430 

He Val Glu Ala He Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala 

435 440 445 

Ala He Met Asp Ala Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr 

450 455 460 

Asp Ala Val Lys Gin Tyr He Val Asp Ala He Ala Asn Thr Ser Val 



465 
Lys 



470 



475 



480 



"C^^tt5^^^V-»^— tf (E. C. 4. 2. 9 
9- 2. ) £^-K-t-32S£^DNA 0 

im&m 5 ] m&m 1-3 <D\,^-?hMzmm<nm.B z f- 



mrn<ontmm»x smwm ^mL-^ut 
[0001] 

(E. C. 4. 2. 9 9. 2. ) £^-K-fSigfc^£ 
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& ( Brevi bacterium f 1 a v u m ) & 

xm=* y »i§:fflt^L - y ^xDm^mzm-f 

10 0 0 2] L-y^V(i. ^r$/Ki:USfif 

[o o o 3 j 

tf, #08Bg4 7-1 90 8 7^m. 4-3 2 

0 7 O-^ftL #BBBg5 4-9 2 6 9 2«^««# 

[•■BB5-8-1 2 6 7 89f^«, #§f|Bg6 0-3 0 
6 9 #08536 2- 1 8 6 7 9 5*2MME# 

fig) . L*»Lft*€>, a*»**HT^6*ttlcJ:-6L 

[0 0 04] — t? (E. C. 

4. 2. 9 9. 2. ) *3-Kt5«fi^fcLrtt, * 
^xDtr-n!) ( Escherichia c o 1 
i) CN ucleic Acids Re 

search 1 1 , p 7 3 3 1-p 7 34 5 $flg] 

t? (E. C. 4. 2. 9 9. 2. ) 
Ttt, 7 r H^/^f!)^A.7^h7r->^A (_B 
revibacterium lactofermen 
j_um) % =a !l^f!) *A - P/Vf* #A ( c o r 
ynebac ter ium glutamicum ) S£ 
^^>ttTt^6 (Nucileic Acids Re 
search J_6 , p 9 8 5 9 , 1988;MoIe 
cularMicrobiol ogy, 4, p 1 693 
-pi 70 2, 1 9 90#I) e UUi^, yi/t 
^7!)!?A'77/U ( Brevibacteriu 
m f 1 a v u m ) fijfcco;* >->>^ — £ (£. 

C. 4. 2. 9 9. 2. ) *3-Kt5lfiflCO^T 

[00 0 51 

£A • ( Brevibacteri 
u m f 1 a v u tn ) fi3l5©^Ut->v/>^-f 

(E. C. 4. 2. 9 9. 2. ) H-fase?* 



[0 0 0 6] 

witu tta^&as*^ kicial 

[0 00 71 LT*»Wfc J:#itf 

(1) 3 y *s*8«icj»'r6^utr^^7 i y ?a • 77 

NA ; 

(2) tt»fi?-DNA#*A£nfc*Mfc;fc:/7** K; 

(3) ^*a&;t:/7*s K-c^aig»$nfc=y^i!»i 

(4) &i&mfc&ztiit=>!)*mmm%m\ 

[0 0 0 81 E*T. *^^cov^r$f>i^jtelclftw•r 

fDNAj tit. d^^^t^t !) >J: 0 !) ^ft¥8l^ 
*5fi*» t^^U^>'>^-f (E. C. 
4. 2. 9 9. 2. ) fca-KI-afce^DNASrSf* 

fc^££tfDNA»rtf (JEJIT, rn£ rAWr^j Jrlfrft 
— 1?&Xttlk£4fc» * o - =l y ^ £ 3 9£>js 

ft ftl:^l/Wfl)»>A.77/<A ( Brevib 
a c t e r i urn f 1 a v um ) MJ233 (FER 

m bp - 1 4 9 7) &±xf%<n&%m*tim\c&mz 
[ooo9i zfrb<om#mw±m*bAmfr&mm-r 

!l!>A'77^MJ-2 3 3 (FERM BP-14 
9 7) *<0»fe*±fc:*WEU :i(0ftfe*&aSfc«l|HI 

[o o i oi 5fci\ ywtr/^xy . 77/UMj 

-2 3 3»<Di^||^b^fe^DNA^ai-t-a o 

MDNA^«»i, en*** s p h i 

Tjfefe*DNA£££fc5Mf1-*. #?>iV5DNA»ftf 
£^n— 03x.tfpHSG3 9 9 

(x«>x!) t7-3»i) ^CGSC50 7 7 i^is 
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(Escherichia coli Genetic 
Stock Center), h ? > h 

4*ai?— s x-;m-/>-^^^ (Departm 
ent ofBiology, Yale Univer 
sity) ;P. O. Box6666New Have 
n, CT 0 6 5 1 1 -7 4 4, U. S. A. 

[00 11] ftbfrZ&'SmimXQ-frX* KDNA 
UWrJJ^A- 77^AMJ - 2 3 3 

£>Jt£DN Af£rK*£\ *»ai-e*«i»riB*^^-^^ 

g 1 

ummm mmtm» 

B a mH I 1 

P s t I l 

D d e I 2 

Mlul 1 

X h o I l 

H i n ell 2 
[0 0 15] ftis, *WHB#lc*5V^r. fBHSBXicj:* 

[0 0 16] f&mmftnXSZ} RW7y*x 

tt* ^>:r !)h7« 3y©7A^7r-^ (A p h a g 
e) (ODNA&MiBfiHiH i nd III -CSJBrLTftfc 

T • 3!l077'f • =zy?X 1 7 4 7r-^ (0x17 
4 p h a g e) 0)DNA£ri&|jBB%Ha e IIl"C«JWfL 

Tft e>tts^seE*DODN AWr>r«>^i— y r * y 

*<*o*glc*jivc\ l k b£l±<7>WfK-<o±#$(c:o^r 

£&#?U #J0. lkbA»e>lkb*»fl!)|(lf^©^* 
lco^Tfi4%xKyr^ y y^T £ Ky/u*55»ft»cJ:o 



S C 5 0 7 7 K^A U »«#ift(C»*-t-5. 
[0 0 12] »?>ix-5^JHE«ft:J:0^^5 KDNA 

UKV<^!> *A • 77^AMJ - 2 3 3|*&fefc&£ 

<OA»f>T-«r«t©-fi»-*-*Cid5"C#S. coi9i:t 
yyy<MA] - 2 3 3tttf>Sfefe#DN AMH4IS p 

h I <n^±tomz±v®vmirzk\z&^x%htiZ>i< 

a* 

[0013] :(D^)2. 6kb^Ut-^>^-f 
$r = -K?-S*g^fcStrDNA»rfr*\ £3<0#JS® 

[00 14] 
[*1] 

mmfrnizZZ (kb) 

1.2,1.4 

1.0 V 1.6 

0. 5, 0. 7, 1. 4 

0. 6, 2. 0 

0.8,1.8 

0. 1, 0. 9, 1. 6 

[0017] — 2u liaoyutv^-r y ^ . 7 ^,< 

.AM J -2 3 3 0ftfi||CDNAl:m!W»S ph I lc<t 

oT§JWrf5r 2ricJ:9ft&iL54:td^n2. 6kb 
^DNABWiCo^-C'*, *:«>£l£££I&:''7*^ Kp 
UC 1 l 8 p uc l l 9 &ffigB) 

U*^K»*tt (d i d e o x y 
chain termination i£, Sange 
r, F. et. a 1 . , Proc. Natl. Aca 
d . S c i . USA, 7 4 , p5463, 1 9 7 7) fC 

IB#J2. 6 k b ©DN A*ffr©lfiSE|iI©*-^> ») - 
**-f V^7 Lfc* V* 

— tf£n- K-Tdfifi?- tt, «£G^O£^J«« : 1 
fc^Ea!S:#-f5t>©T*>*9. 4 8 1 <Stf>7 * y 
=»- K-TS 1 4 4 3 0Jgg#;J>e>«/£$HTV>S 0 
[0018] ±eLfc«Efi^»<DjE^J## : 1 \^jk-f 

-K-t-^jtfi^CrfttrDNANf^ljt^ ^&<o7ubV<^ 

7!)!>A. 77'<A&fe#DNA^6#|$£ixfckO<D 
^^>ttKS y s t em- 1 Plus M^t«*4 

[00 19] ±BG>*D<7 # utf>5*7 i y ?a - ^ 

7^AMJ - 2 3 3 0M^DNA^bM$n5*% 
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[0 0 2 0] £l±fcB»Lfc**3#»2. 6kb(DD 
NAKfrO»JR»*fcJ:««Wrj{SL*B*:iaik:^-t-, * 

DNA (AE&tt) tt. K, =«y 

[00 2 1 ] U;<f->>>?— fcf£;3 

[00 2 2] **W<0A»>t-Sr»Ai-5ri:^-C*6. 

= y ^M^rt-coa®igji^^^5it^^>< t 

b^tt??** Y^tf-t LTte, Witf, #§B¥3 
-2101 84^#lCi2|£tf>:/7*S KpCRYS 
0 ; ft§8¥2-2 7 6 5 7 5 96MUOBtt0!>:/7 X * K 
p CRY 2 1 % p CRY 2KE, pCRY2KX, pC 
RY31, P CRY3KEMpCRY3KX ; 
1-1 9 1 6 8 6*^«^IBa<0^^$ KpCRY2 
^PCRY3 ; #§f?B35 8-6 7 6 7 9 
tf> p AM 3 3 0 ; 4$fflB3 58-77895 
<^pHM 15 19; ftgflBg 5 8-192900 f^fRU 
12l£<7>p A J 6 5 5, pA J 6 1 l&tfpA J 1 8 4 

4 ; ftBflffg 57-134500 ^IC&ftcn p C G 1 ; » 
B3B85 8-3 5 1 9 7^$8lcg2!fc<DpCG2 ; #B8BS 

5 7-1 8 3 7 9 9^$8lCi2*fc<OpCG4&tfpCG 

[0 0 2 3] +-0t>=y*Sf!H»D«£ — 5**-3R-C 

tOd«#*L.<. ^7^^ KpCRY30, p 

CRY21. pCRY2KE. p C R Y 2KE, pCR 
Y2KX. pCRY31, pCRY3KE&t/pCRY 
3KX*##»Z»flS*ia. 

[0 0 2 4] ±£7*7^; K^^-pCRY30^li 

* ( Brevibacter ium s t a t i o n i 
l) IF012 144 (FERM BP- 2 5 1 5) 



e>/7^U'pBY5 0 3 (~(Dyy*^ Ktf>ffcttH£0 
V>Ttt«FH|5pi-95 7 8.5^**fiR) DNA^W 
U •)B»*XhoIt*#*#»4. Okb^^ 

OfflU MRIMtEc oRl*J£tfKpn It^t^i 
ft 2. Ik \><D~?7*% KoSSfb«*«r5]-63Be^«r 
5trDNA«tf*18 9tttt-. rii^^^x? 

KpHSG2 9 8 (SJIfiH) ^JEcoRK Kpn I 
2&&&tfSa i I ttrnzm^tr- £ fc«t 9 , 
K^^- P CRY3 0^n:<!:m^ 

[0 0 2 5] ^{C. ±|27'7 * 5 * -^<D#$&9J 

<DA#r#<DSAt*, 0*x.tf:/7X^ if@ 
0ffc*tt#«-r5«MBW*«tt«:, &*(IIB»i&*T?ei33U 
^^tc^faAfr^it/^SLyt^^^ K-<**-£ 

cxsixt \st— vxtm Lx^mmw t-r 

££\ £tzl*m^tj:Ty'7? — DNA^fr&TKDNA 

So 

[0 0 2 6] Zfy* * YpCRY3 0^<D^m<OAm 
fr<D»Att, y7^;KpCRY30»^Eco 

- K1-6ia^S:^tfDNA^r>t (ABrtf) £DNAy 

[0027JK LTigjft3;h,S:/7*S KpCRY3 
0\C*&m<D*.$£tfV)2. 6 k b^At&rtfSr^ALfc 

^ff)«:ll$:/7^^ KpCRY30-ths 

Lfcc /7^^ KpCRY30-th sWM^^ 

[0 0 2 8] r©J:5ICLTi&SSilS;*^:fr=:^> 

KSr. S*«^»lc#ALTtt*^*o«*%«r 
Jfi* *T L W^->*ftttlc3k*J; < C £ # 

7!l!)A.77^AMJ-2 3 3 (FERM BP-1 
497) , 7*UW7y^A.77^MJ-2 3 3 
-AB-4 1 (FERM BP - 1 4 9 8) . 7*Uf/< 
^rP!)A - 77/<AMJ - 233-ABT-ll (F 
ERM BP-1 50 0) , -7u\f/<?y- l )VJ*-y? 
^MJ -2 3 3-ABD-2 1 (FERM BP-1 

4 9 9) «as*tfe>jt*. 

[0 0 2 9] **5 % 1SOFERM BP- 1 4 98<D 
FERM BP-H9 7(Dl«c*S«ci:LT 

-^&<t&&±%)Xh 5 (4§^Bg 59-28398 ^ 
o FERMBP- 1 5 0 0(Dm^ti, F 

ERM BP - 1 4 9 7<om&i&$lftt LfcL-a-T 
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B86 2-5 1 9 9 8&£n#m) . £<bfC, FERM 
BP - 1 4 9 9(7)I^FERM BP- 1 4 9 7 COH 

m&mvhz mmw6 1-17799 3^&# 
I0030] cnb^^cof&ic. T/utv^ry? 

A-T^-ry** ( Brevibacterium 
a mmo n i a g e n e s ) ATCC68 7 1, f^A 
TCC13745, fHATCC 1 3 7 4 6; ^VtV*^ 
f!)^'7^!)^^^ ( Drevibacteriu 
m divaricatum ) ATCC14020 :^ 
l/e/^f!l!)A • h7r- *>?J± ( Brevi 
bacter iuml actofermentum ) A 
TCC 1 3 8 6 9 ; ^y^/^fy f; a . ^/U^^^A 
( Corynebac ter ium glutamic 
urn) ATCC3 183 1^§^»atM 

(0 0 3 11 ft*5, Lt^nr/^f!) *A • 7 

^5/7^^^875 0 2 (#BBB86 3-3 6 7 

pBY502^n:«!:^IiU\ ^(DXo^ 
KpBY5 0 2^if5^i: LTtt. 09x. 

(B a c t . Rev. 3 6 p. 361^40 5 (19 
7 2) . ±82:^7 *S Kp BY 5 0 2 £ A*tt£ 

[0 0 3 21 Si/l/tV^ry *A • 7 7^MJ- 

2 3 3<o£#£^:£K:ffl^1-£&&OT^ y 
V>M&&:0. 2-5 0/ig/ml) fcKttxfi/ 
!>^oU' 0. 2-50//g/ral) ^ 

MSJftl^ 1 m 1 0»«lcfc6J:5fc*MU 
if$:^il:ilL/^i^2 4 W*J)3 5 

2 0i&3H-£ o ftm^ft^ u ^-frb&x&ftic-fy x 
5 K»UMkfftrtrlr\ 7*7^;K P BY502»^f 

^rt^^^-t*5o :«iao/7^^ K P B 

Y5 0 2#Bfc*$ixfc;/Ufc!V<*-r y >)A • 7 7/<AM 

j - 2 3 3 mxwmm bft£„ 

[0 0 3 31 wOilptCLT^biX^^Utr^^xy ^ 
A • 7 7^<AM J - 2 3 3 &&m&i^<DmZ7'7 X ^ K 

Lttt. ^v'zc y tr • =» ■jftutn^tr 

~T • #a h^y^ot^Tfeibixrv^J: 3 id [Cal 
vin.N. M. and Hanawalt.P. 
C- T Journal of Bacter i o I og 
y. 1 7 0 , 2 7 9 6 (1 988) ; Ito, K. , N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 



h em i s t r y, 5_2, 2 9 3 (1 9 8 8) #J$] % 
DNAS^H-CO^yP^Siim (Satoh, Y. e t 
a 1 . , Journal of Industr ia 
1 Microbiology, ^, 159(199 

o) mm) izxvy?** b'&mA-rzztwmxh 

So 

[0 0 3 4J *K LT^bft*. *&m<D, ^U^-y 

mMtft&itvxtt, mz.ttfvimLti77x* kpcry 

3 0 - t h s WWHi'/^f!;^^ • 7 7^ 
MJ 2 3 3-ths (FERM P- 1 2 8 5 8) 

[0 0 3 5] ±&<0%&VMW&&LXftbtlZX\'* 

H^/^f^A • 7 7 ^AMJ-2 3 3 fc3feflc«0#£ 

^Ltt^tLm «jttf7^i7, est 

&t>-^-!7A x tibTy^e^')^, tfH&r:/^-? 

[oo36] mmn. i§&s#. 

#TK. »2 0-^4 0^. ^L<^2 5t-^J3 

10. fr£L<tt7~8tti5£1-5 

tf> p HiSttKXttT/^ y LTff p:i #T-£ 

%, HK#£L<te2-3^fi%-Cfc$ 0 i£g#J 

WHtii^i-7 Bmb-tzzt&vz* mmmmnsB 
[0037] -co j: iizLxftbtiz&mmxte&mfo 

[0 0 3 8] L^LT*3BElCt£;trf, ^3->^^ % 
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^ic&^t, nub z tt>mzz> 0 

[0 0 3 9) mc s *&W<D77*^ KTJBSMk*L9 

-tm<r)to<mmt$ftit®%mfr*tznz commit 

tot. W< t t^3-7$:ttu^ etfy^ 

[0 0 4 0] ±E*j^fcft*o*>3--*agii % ii 
3to. i~5. oaft%(OKBrtti-<s-i:^'T?t6. 

[0041] a*ttsfl?j«r4, ±iaoi5^ 
«t y h y ^*iWol«Bi«-efc-5 r. t t> t>£ 

[0 0 4 2] *^!^U-^^->^IC^^ 

5: (NH 4 ) 2 S0 4 2g/l ;KH 2 P0 4 0. 5 g 
/l ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7H 2 
O0. 5g/l ;FeS0 4 •7H 2 O20ppm;M 
nS0 4 •4-6H 2 O20ppmttt5pH7. 6 

[0 0 4 3] ffi^OL - ^ ^-^BiKKfcV^ft 

i&<E>S££gi£lC LT-Jgl^ 1—50% (wt/vo 
1) , ^Ktt2-20% (wt/vol) 09fSEBl^ 



[0 0 4 4] ±E<o*D<»*Krt;tJ:oTfferti-«L- 

[004 5] 

HSfeflii 

/l^Wf!;^ • 77/UMJ-2 3 3^^(O^U 
^Vv'V^-^^n-KI-Sig^^tfDNA (A 

[0 04 6] (A) yutf/^f^^-y^UMJ 
- 2 3 3?);£DNA<0&ffi 

¥S7SJSi*SAJ£ifi (!Ut:«*2 g. (NH 4 ) 2 S0 4 
7 g> K 2 HP0 4 0. 5 g> KH 2 P0 4 0. 5g H 
MgSO 4 0. 5 g> FeS0 4 -7H 2 06mg,M 
nS0 4 4-6 H 2 06mg, &m^*A2. 5 g , # 
t^yg£5g, 0 g, Mf7^2 0 

0^g> ^3-^2 0g, Xffrkl 1] 1 
/^r!)^A-77^AMJ-2 3 3 (FERM BP 

- 1 4 9 7) *Mwmm*m*-cmmu 

mg/ml £>j8££t£ y ;/^- — A 
^tflOmM NaC]-20mMMI^gi^ (p 
H8. 0) -ImM EDTA-2Na^l5mll; 

g/m 1£4&J; SfcKJlPU 3 7ttlfflMt 
fc. £blc Kf ->«t h y *A£fc&a&d 5 0. 5 

%ic/jr^ct SKSfrtaU 5 0t:T6i*w«iaLT*«L 

ftfrB<64MB (5, OOOXg, 2 0M 10-12 
t) U ±»W»Sr»«tU ifflft-^Ky !>A«r0. 3M 

9<b*D^fc 0 tKJI b^-P / <n fgj lc#^-f- 6 D N A 

£ 9. 7 0%x^/-;^Lfc 
S&Lfc* #b*WtDNAtCl OmMh y *$ffit£ 
(pH7. 5) -ImM EDTA-2Na^5ml 

[oo47] (b) jmzjgnsm 

±ffi (A) rafc^Hf/^f !J »>A . 77^AM J 
-2 3 3(OiDNAi^90^ 1 ^r^jK^^S p h 1 
50uni ts«rfflV\ 3 7t:-ClttraRi£:S*^5> 
ft? Lfco p h I 5>*?DNAlC^ n— 

-puci i 9 (Sisi§«t»)mis) *&iffie**sph i 
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mMhMSfjg (pH7. 6), lOmMm^l/ 
h~/K IraM ATP, lOmM MgCl 2 M 
T4DNA'J^fluni t©*«»^«IOL (£f£ 

#<a»giift*i«&-c$>a) . 4tti5W^^ 

[004 8] (C) = — K-f-5 

!)CGSC50 7 7 (the C1001) 
[ ( ) rttt^U*^>^^-- tfstfi^a (Geno 
type) 0 

[0 0 4 9] ±12 (B) *0»Mxfc:/7*$ KBff* 
ffllf\ Wfobt^sVJ* (Journal of Mol 
ecular Biology, 5 3 , 1 5 9, 1 9 7 
0) ICJ: 0±l2^v'^y t7-3>)CGSC50 7 7ttc 

(K 2 HP0 4 7 g, KH 2 P0 4 2 g, (NH 



4 ) 2 S0 4 lg,MgS0 4 • 7H 2 00. 1 g, ?>V 
a-* 2 0 g&O*^ 1 6 g 1 1 

[0 0 5 0] ro*ift±^«rtt«:j|r»cJ:9tt«JM 
U igmm^O-Jy*^ KDNAittWU 

fflV^riS^fctl^ ^5KpUCll9©« 
3. 2 k btf>DNA$rfi-|£flD;t, ££2. 6kbO*A 

£<D^£fcj2. 6 k b©DNA»^aaS5tt». 

[oo5i] *fc±&e»fc:/7;*s k**wmhm 

[0 0 5 2] 
[£2] 

UC 1 1 9 - t h s 



BamHI 
P s t I 
Hind III 



2 
2 
1 



[0 0 5 3] 13fc<DmmffilZ£QffltL'3l<tbtlZ7r 
^;K^pUC119-ths t&£Vft 0 £Ui\c£V) 
xu>yt=.>if>*~V*a— Ft S 
tm2. 7 k b £>DN AE&r^t (Sphl^) €r#^>C 

[0054] mmm2 

^i:ov^, zvm&mnzyyxz Kpuc i i 8& 

<fctfpUCl 1 9 (£?Ii&£D «rjfll*6^7*;t*i'><* 
(dideoxy chain ter 
m i n a t i o n &) (Sanger, F. et a 
I . , Ptoc. Nat. Acad. Sci. USA 
74, 54 6 3, 1 9 7 7) IZ <fc *) m 2 IC^LTi:! 



[0 0 5 5] ^^^ffi^ljtt 1 ^^-— 7*^V — T^f>97 

4 8 1{@<DT^ /&£3-K1-£l 4 4 3colfcg*t<t») 
flUS <* ftT V * 6 r i: ¥»J9l l fc 0 
[0 0 56] ^^M3 



RY3 0<Df£/& 
(A) 5 KpBY5 0 3COjgg^ 



fl»rBr>T-g>7Ct£ (kb) 
I. 4, 4. 4 
0. 9, 4. 9 
5. 8 

7*7 X^KpBY503f3u /l/^/<^f 'J !>A 
ft-^IFOl2l44 (FERM BP-251 

5) t*bftmzfitzm-mm\ o^^y/^y^^ 

^ KTNfcfl, #BS¥l -9 5 7 8 5^^ie^Oi: v 

[0 0 5 7] ¥-&ri»JfiA#ift [££ 2 g , (NH 4 ) 2 
S0 4 7g, K 2 HP0 4 0. 5 g, KH 2 P0 4 0. 
5g s MgS0 4 0. 5 g . FeS0 4 -7H 2 06m 
g, MnS0 4 • 4-6H 2 06mg. 2 . 

5g, #-F5/»5g. my200/*g, &fifc^T 
^200 ag, ^/i^-*2 0g&tf2&&7Kl 1) 1 
1 [Z x yi/f/^f!) *A • I FOl 2 1 

*xfc®#£l Omg/ra 1 tf>»&lc y y^-A££tf$ 
(25mMh'J^ (t Kn^V/f/V) T % / t # 
>\ 1 OmM^EDTA, 5 0mM^^) 2 0m 
ItClBfflU 3 7TC-C1 ttffiKJS$-£fc # &*S$fc:T/V 
^!l-SDSiK (0. 2N NaOH. 1 % (W/V) 
SDS) 4 0ml^^JUDL, g^iC^fP LT^&KT 

S (5Mft»;M *A**6 0m K fiMl 1. 5m 
K i8*2 8. 5 m I <om&m 3 0m 1 fctfiflB U 

loose] »*»£ft&a**icfru 4trci05> 

ra, is, o o o x g ©it^5M8ic*»»t % ±.m.mzn 

fc Q I^llC^iW7xy-/U-^DD*;^ (7j/ 
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«L a^fflC#L. iflTT5»IB, 15, OOOXg 

<7>&>b#m\zfrit^ &mz&mi,it 9 *hic2«*<03: 

[0 0 5 9] St*£8EE|£«SL TE&Srtt CMJ*1 
OmM, EDTA IraM; HC 1 CTpH8. Oizm 
S) 2m 1 K8tf?L/c 0 Btf«lC*{fc* [5 
{&&&<DTE&ff?£l 0 0 m I IIttfb-tr*>9A 1 7 0 g 

15mli:10mg/inlxfv;^ 
^n-e-Y K*»l m I SriPx.T. 3 92 g/ 

m I {c£-*>tffc 0 1 2t:-C4 2 MO, 1 1 

6, 0 00Xg^a^5Wt€rtrofc Q 

[00 6 0] ^^^^ KpBYSO 3li*^»flgM«CJ: 

77 Kp BY 5 0 3 £^tf#MK*#fc. &V^CC 

tti^uraw^tTofc. m^n^y^*^ k p bys 

o 3 £*tri8#*lc 3 M|»t h y *7 A*g#£&&»£ 
3 OmMIC^lfct, 2«*3i^y-/^iDx. % -2 
OtlMMJMlLfc. :^^15, OOOXgWl 
^»CWTDNA*itBS*, ^7^^ KpBY5 
0 3$:50/i g#^ 0 

[00 6 1 ] (B) -77*^ K^^dCRY30O 

/7^U'pHSG2 9 8 (^SSS!) 0. 5//g£ftJ 
K**Sal I (5 u n i t s) &3 7'€lB$m&£3 
it, -fy*^ KDNA£3fe±fc:»*Lfc 0 ±1B (a) « 
-CMLfc7°7 7; * Kp BY5 0 3^)2 /x g t-EJISS* ^ 
Xhol (1 u n i t) £3 71C-C 3 04MUfcft3-&\» 

[0 0 6 2] ffi#eo:/7*S: KDNA5MMfe*ft«'U 

*JB»*«r5f:fiHt{l:-i-«fc*K:6 5t:-ci 05MUMM& 

0mMFy^igf^pH7. 6 % 10mM MgC 
1 2 , 1 OmMS^W^K h— /K ImM ATP& 
tf T 4 DN A !i £ 1 un i t Icfc* J: 3fc#J*#£ 

BMfcU i 6 ic-c i 5 i»w«a ufc. roMKM^r 

xS/ac !)t7-3!jjM10 9^>er> hir/u 

[00 6 3] ft?mE«{*tt3 O^g/ml 
^tT/f^y, 1 OO/i g /ml (fiM$) O I P 
TG (YV7*Df;l/-^-D-f^7^ hfyy> 
K) lOO^g/ml (ft^Sft) OX-gal (5- 
7*D*-4-^Dt3-3-^^Ky/W-|3-D-^7^ 
h^7/>K) Sr^trLJgifc (hy/hyiOg, ffg 
5 g, NaCl 5g&tf3fc©7Kl I % pH7. 



2) T3 7t;fcT2 4BMM«U fetmt LT»e>*l 

(T. Maniati s, E. F. Fritsch, 
J. Sambrook, "M olecular clo 
ning" (1 98 2) P 90-9 1 $Jg) Id J: «Jt±i 

[0 0 6 4] 7'7^U'pHSG2 98(0S 

a I Ittttfc^^S KpBY5 0 3ft*«)ft4. Ok 
b©»r^5ffA$nfc^7^^ KpHSG2 98-or 
KlcMt6>#ttfcJl]t\ «ne (a) «-e 
^btlfc7*7^ 5 Kp BY 5 0 3 DN AfrMRiHRK p 
nI&i;EcoRII:«ILr^^5^2. lkb 
ODNA^fK*^±fey7X^ KpHSG2 9 8-or i 
<DK p n I c o R I SHfcj::*n— sy^u 

*S K^*-pCRY3 0fcil»Lfc o 

[0065] $mm4 

-?7*% KpCRY3 0 - t h s OffcSXtf = 9 *S!ttl 

*]ft0!ll«D (C) ^4^^7*7^^ KpUC 1 l 9 
- t h s 5 v gMSIIS p h 1 5 u n i t sfflV\ 
Z7ttimiEi&Zl£tomi>1th<Obs EcoRiy 
(SjB5BJ:*)f|fJR) l/il^U 50mMh 
y^S®^ (pH7. 6), lOraMm^K 

ImM ATP, lOmM MgCl 2 :fcJ;tfT4 
DNAy^f-fluni t©#j*»4rW!lDL 

% 1 21C-C1 5^BBRJt:$*tt 

[0 0 6 6] :«)DNA^«EcoRI 3un 

mi&W3<D (B) ETWMlfc:/?;*? KpCRY30 
1 u g tr^JISiliRE c o R J 1 u n i t SrfflV\ 3 

7t:-ei«FlBa£:$-&4>»Ufct,©*»^L, 5 0mM 
M> ^tSifM (pH7. 6), 10mM^I//fh 
—A', ImM ATP, lOmM MgC 1 2 3o&XfT 
4 DAN y *f~ t? 1 u n i t 0*d^<r»ftl U 

o»ftttSii»«-cfcs) , i 2t;-ci sumbrje;*-**: 

&££tffco Z<D7vx* K&fflvvf, WE*»cav^ 
mne^i i/xH7^yCGSC507 7 l*£JI2fJ$S& 
U »-50m g/ml ^triMRJMb CK 2 

HP0 4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 
g, MgS0 4 • 7H 2 0 0. lg, *2 0 g 

Rvmm 6 g ^@7Ki i ic*§*n fc&acLfc, 

[0 0 6 7] ro«fJft±<o^#|*«r#ffiic: J: 
U ^«t»)7*7^^ KDNA&ttfflU ^7°7^; 

ffl^t^fci::6. 7"7^^KpCRY300)I$ 
8. 6 k bODNA^tflC^X, *££2. 6 k b Ojf 

ADNA^^sg^bn^Co ±ieo$D<igs^ixfc^7 
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[0 0 6 8] ^UtT^^y *A * -2 3 

3 (FERM BP- 1 4 9 7) /7^;KpBY50 
2te3*&Z 10 0ml OHWBA«Ja-C»*»?ia»*T 
ig*U ^->!jyG^l^iy h/m I left 6 £ ?(- 

iM2 0mlff)/^7M (2 7 2mM 
Sucrose, 7mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) ICTiftfrLrtio £blC^#£rig 

lt&#>, SiQio/^lHlCllU 0. 

7 5m 1<£>M&£, iftiE^^fc:^*^ KDNA^ 

%3jc Kp 



/UK 2 5^01^1, ^^^M7k^i:2 0 

1 P$m%4t& *^-f *s> 1 5 /I g/m 1 (ft* 
«:dOI(reA*5?#ift(C«at3O , C"C2-3 0 

iB»atufc. waufc*^>r^>iBtt*j:f), fifties 

JSfll3 (A) JSC^^^ffl^XT 4 ^ S Kfeff 

[0 0 6 9] 
[^3] 

CRY 3 0- t h s 



E c o R I 2 

BamHI 2 

Kp n I 2 

Xh o I 2 

[0 0 7 0] ±8B«HW*K:J:0»«^lt5>*t6^7^ 
5KtpCRY30-thsi*«lfc. :<07^;K 
P CRY30-th s<oS0ffi»^lcJ:5«I»r^ifi®«:@ 

3tCnH". -fy^x KpCRY3 0~ t h sl£<fc 

2 3 3-thsli, jK44JRo<tfrfj*lTB 1#3-S-<D 

Btt"0 : tftlflraMFftl 2 8 58t (FERM P- 1 
2 85 8) fcLTM€£ivO**. 

[0071] mmms 

•?7 *x KpCRY3 0- t h s<D&m& 
#Ii2<OA*giftl 00ml£500ml ^^M? 7 

$Mtu i 2ot:-ci 5»waR*«iaufct><oki, mm 

J 2 3 3- t h s £H^U 3 0ti:T2 4WiM 
H£'fTo*:&, ^fiUcUTWKUfcA^l OOral^ 
5 0 0ml ®E.ft7 7*=*lCft&.L, 120tf 155) 
imMLfcfcftNC, lml^^DSOcel 1 

l:^6i:9(:|giU PJC< 3 otter 2 4RHMKWft 

fc-J-^-f 5/ig/ral 0>ftf£-e*2)DLfcAJSJft 

Xa*l«to©A«F*«rfflV^Ta»Lfc5MR»iftfc-** 

[0 0 7 2] r^i, *^WS/^t&ta*5j:t/»J&(lO 



[00 7 3] Hlfe^6 

(^^0. 4%, ®7>^-)A 1 . 4%, KH 



9)WWfriQ*#if (kb) 

8. 7, 2. 6 

3. 3, 8. 0 

3. 6, 7. 7 

2. 9, 8. 4 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
0 4 • 7H 2 0 0. 0 5% x C a C 1 2 ■ 2H 2 02 p 
pm, FeS0 4 • 7 H 2 O 2 p p m, Mn S 0 4 -4 
— 6H 2 02ppm, ZnS0 4 *7H 2 02ppm, 
NaCl 2ppm, ^fy200/ig/U 
V-HC1 1 0 0* g/U *1fSy»0. 1%, fi* 
©^i^r^O. 1%) 100ml$:500ml^77 
SfiS (MpH7. 0) Lfc»yuif^ 

'J^A* 77^A ( BTevibacteri um 
f 1 avum ) MJ 2 3 3-ths (FERM P-l 
2 8 58f) £*MU *ISttfc*>=«-*£5 g/ 1 

<o»»ofc-5J:p»c^x, 3Oti:T2 0fM^^ 
[0 0 7 4] We, *J§£Jfcifi (^3^5%, 

7^^^A2. 3%, KH 2 P0 4 0. 05%, K 2 
HP0 4 0. 0 5%, Mg S0 4 • 7H 2 O0. 0 5 
%, FeS0 4 -7H 2 O20ppm, MnS0 4 - 4 
-6H 2 O20ppm, ttf->2 0 0/ig/U 

$>-Hci 1 0 0 m g / 1 , *if 5 /&o. 3%, 

W*^0. 3%) W 1 0 0 0 m ] &2 1 £ttftflt# 

«ictti&*. afitt (1 2 0t:, 2o» 

2 0ml £&flfl Lr, 1 0 0 0 r p m, ii 

&&lvvm, ia^33t:, pH7. 6tCC2 4BMQJft 

[00 7 5] »§»T«* 500ml *>feiS'M» 

» C (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g 
/\ ; KH 2 P0 4 0. 5 g/l ;MgS0 4 • 7 H 2 
O0. 5g/l ; FeS 0 4 • 7 H 2 O 2 0 p p m ; M 
nS0 4 •4-6H 2 O20ppm;f7; >&M& 1 
00/ig/l ;pH7. 6) (01 000ml CSM, 
Stfigffjft£r 2 1 9 g 
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&&JnJL-t\ ®l£&3 0 0 r pm, li^LfcO. lvv 
m, i&#33t:. pH7. 6\ZX 2 4t$f33»££fTo 

10 0 7 6] RJ£*T«L it-MMI (4 000 r pm, 
jfcgtt. 0. 15g/lT?^t CI<D££*IT&C0& 

»oomi^ mt&®<< *^&&m«i (h* a> 

0. SNT>*~Tfc-?mm£i£1t'&. L-^Ut^y 

[0 0 7 7] it^^LT. ^«<0*ftlcr, y 

U£V<^T y £^ • 77^A ( Brevibacter 

i urn f I a v urn ) MJ-23 3 (FERM BP 
- 1 4 9 7) £«*U |S5»D*#fcTR£S*fc«J: 

KM 

GTG GAC TAC ATT TCG ACG CGT GAT GCC 
Val Asp Tyr He Ser Thr Arg Asp Ala 

1 5 
AGT GAT ATT TTG CTG GGC GGT CTA GCA 
Ser Asp He Leu Leu Gly Gly Leu Ala 
20 25 
CCT GCA ACC TAC CCT CAA CTA GAT GAT 
Pro Ala Thr Tyr Pro Gin Leu Asp Asp 

35 40 
GAG GTA TTA GCC AAC GAA GGA TAC GCA 
Glu Val Leu Ala Asn Glu Gly Tyr Ala 

50 55 
TCC CTG TTT GTT GAT GAC ATC CCA GTA 
Ser Leu Phe Val Asp Asp He Pro Val 
65 70 
GCA CGC GCC TAC ACC TAC CCG AAG TTC 
Ala Arg Ala Tyr Thr Tyr Pro Lys Phe 

85 

GTC ACC GAA CTC GAG GAC AAC ATT TAC 
Val Thr Glu Leu Glu Asp Asn He Tyr 
100 105 
CCA ACC GCT GCA TTC AAA GAC ATG GCC 
Pro Thr Ala Ala Phe Lys Asp Met Ala 

115 120 
TTC GAA TAC GAG CTT CGC CGC CGC AAC 
Phe Glu Tyr Glu Leu Arg Arg Arg Asn 

130 135 
GCT ACC TCT GGC GAT ACC GGC TCC TCT 
Ala Thr Ser Gly Asp Thr Gly Ser Ser 
145 150 
CGC GAG GGA ATC CGC GTA TTC ATG CTG 
Arg Glu Gly lie Arg Val Phe Met Leu 



^L-^u^viititto. ig/it*ofc. 

[0 0 7 8] 

i&mmi km** : 1 
k*k&« : m& 

E#l0>8Bi : Genomic DNA 

mm 

: MJ233 

4$&£r&i~f£-^- : peptide 
: 1-1446 



AGC CGT 
Ser Arg 

10 
CCA GAC 
Pro Asp 

GCC CAG 
Ala Gin 

GCT TTG 
Ala Leu 

GAA GAC 
Glu Asp 
75 

AAC AGC 
Asn Ser 
90 

CTG GGC 
Leu Gly 

ATG > CAG 
Met Gin 

GAA ACC 
Glu Thr 

GCG GAA 
Ala Glu 
155 
ACC CCA 
Thr Pro 



ACC CCT 
Thr Pro 

GGC GGC 
Gly Gly 

CTG AGT 
Leu Ser 
45 

GCT GCT 
Ala Ala 

60 
ATC AAG 
He Lys 

GAA GAC 
Glu Asp 

CAC CTT 
His Leu 

CTG CTC 
Leu Leu 
125 
ATC AAC 
He Asn 
140 

TAC GCC 
Tyr Ala 



GCC CGC 
Ala Arg 
15 

CTA TAC 
Leu Tyr 
30 
AAA TGG 
Lys Trp 

GAA GTT 
Glu Val 

GCG ATC 
Ala He 

ATC GTT 
He Val 
95 

TCC GAA 
Ser Glu 
110 

GGC GAA 
Gly Glu 

ATC aA 
lie Leu 

ATG CGC 
Met Arg 



GCT GGC CGC ATG 
Ala Gly Arg Met 



TTC 48 
Phe 

CTG 96 
Leu 

CGT 144 
Arg 

ATC 192 
He 

ACC 240 
Thr 
80 

CCT 288 
Pro 

GGC 336 
Gly 

CTT 384 
Leu 

GGC 432 
Gly 

GGC 480 

Gly 

160 

ACC 528 
Thr 
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CCA TTC 
Pro Phe 

AAC ATC 
Asn lie 

GCT GTC 
Ala Val 
210 
CTG AAC 
Val Asn 
225 

GTT TCC 
Val Ser 

HC TCC 
Phe Ser 

GCC CGC 
Ala Arg 

CAA AAC 
Glu Asn 
290 
CGC AGC 
Arg Ser 
305 

TCC CGC 
Ser Arg 

GAC GCC 
Asp Ala 

GGA TTC 
Gly Phe 

TAC GCT 
Tyr Gly 
370 
ATC GCT 
He Ala 
385 

GCC GAC 
Ala Asp 



CAG CAA 
Gin Gin 
180 
GCC CTC 
Ala Leu 
195 

TCC GCC 
Ser Ala 

TCC ATC 
Ser lie 

TCA TGG 
Ser Trp 

GTA CCA 
Val Pro 
260 
CAA ATG 
Gin Met 
275 

GAT GTG 
Asp Val 

TCC GCA 
Ser Ala 

GCC TCC 
Ala Ser 

ACC CGC 
Thr Arg 
340 
TCA CTG 
Ser Leu 
355 

TTC GCC 
Phe Ala 

GAC GTG 
Asp Val 

GGC GTT 
Gly Val 



165 

GCA CAG 
Ala Gin 

GAC GGC 
Asp Gly 

GAC GCG 
Asp Ala 

AAC TGG 
Asn Trp 
230 
ATC CGC 
He Arg 
245 

ACC GGC 
Thr Gly 

GGA CTT 
Gly Leu 

CTC GAC 
Leu Asp 

GAC ACC 
Asp Thr 
310 
AAC TTC 
Asn Phe 
325 

GTC AAC 
Val Asn 

GCT GAT 
Ala Asp 

TCC GGA 
Ser Gly 

CAT TCC 
His Ser 
390 
CAC GTG 
His Val 
405 

CTA GAA 
Leu Glu 



ATG TTT 
Met Phe 

GTT TTC 
Val Phe 
200 
GAA TTT 
Glu Phe 
215 

GCT CGC 
Ala Arg 

ACC ACA 
Thr Thr 

AAC TTC 
Asn Phe 

CCC ATC 
Pro He 
280 
GAG TTC 
Glu Phe 
295 

CAC GAG 
His Glu 

GAG CGT 
Glu Arg 

GAT CTA 
Asp Leu 

GAC GCC 
Asp Ala 
360 
CGA TCC 
Arg Ser 
375 

CGC CTC 
Arg Leu 



170 

GGC CTT 
Gly Leu 
185 

GAC GAT 
Asp Asp 

AAA AAA 

Lys Lys 

CTC ATG 
Leu Met 

ACC AGC 
Thr Ser 
250 
GGT GAC 
Gly Asp 
265 

GAT CGC 
Asp Arg 

TTC CGT 
Phe Arg 

ACC TCC 
Thr Ser 

TTC ATC 
Phe He 
330 
TTT GGT 
Phe Gly 
345 

AAC TTT 
Asn Phe 

ACC CAT 
Thr His 

GAC GTA 
Asp Val 



GAC GAT 
Asp Asp 

TGC CAA 
Cys Gin 

GAC AAC 
Asp Asn 
220 
GCA CAG 
Ala Gin 
235 

AAT GAC 
Asn Asp 

ATT TGC 
He Cys 

CTC ATC 
Leu He 

ACC GGC 
Thr Gly 
300 
TCA CCT 
Ser Pro 
315 

TTC GAC 
Phe Asp 

ACC CAG 
Thr Gin 

GAA AAG 
Glu Lys 

GCT GAC 
Ala Asp 
380 
CTA ATC 
Leu lie 
395 

AGG GAC 
Arg Asp 



175 

CCA AAC ATC 
Pro Asn lie 

190 
GAC GTA GTC 
Asp Val Val 
205 

CGC ATC GGT 
Arg lie Gly 

GTT GTG TAC 
Val Val Tyr 

CAA AAG GTC 
Gin Lys Val 
255 

GCA GGC CJC 
Ala Gly His 

270 
GTG GCC ACC 
Val Ala Thr 
285 

GAC TAC CGA 
Asp Tyr Arg 

TCG ATG GAT 
Ser Met Asp 

CTG CTC GGC 
Leu Leu Gly 
335 

GTT CGC CAA 
Val Arg Gin 

350 
GCT GCA GCA 
Ala Ala Ala 
365 

CGT GTG GCA 
Arg Val Ala 

GAT CCC CAC 
Asp Pro His 



CCA ATC ATC GTC 
Pro He lie Val 
420 

ATC GTC GAA GCA ATT GGT 



GCA CGC CAG TGG 
Ala Arg Gin Trp 
410 

ACT GCA CTC CCA GTG AAA 
Thr Ala Leu Pro Val Lys 
425 

GAA GCA CCT CAA ACT CCA 



TTC 576 
Phe 

AAG 624 
Lys 

GCC 672 
Ala 

TAC 720 

Tyr 

240 

AGC 768 
Ser 

ATC 816 
He 

AAC 864 
Asn 

GTC 912 
Val 

ATC 960 

He 

320 

CGC 1008 
Arg 

GGC 1056 
Gly 

GAA 1104 
Glu 

ACC 1152 
Thr 

ACC 1200 

Thr 

400 

ACC 1248 
Thr 



GAG GTC AAC 
Glu Val Asn 
415 

TTT GCC GAC ACC 1296 
Phe Ala Asp Thr 
430 

GAG CGT TTC GCC 1344 
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Tie Val Glu Ala lie Gly Glu Ala Pro Gin Thr Pro Glu Arg Phe Ala 

435 440 445 

GCG ATC ATG GAT GOT CCA TTC AAG GTT TCC GAC CTA CCA AAC GAC ACC 1392 

Ala He Met Asp Ala Pro Phe Lys Val Ser Asp Leu Pro Asn Asp Thr 

450 455 460 

GAT GCA GTT AAG CAG TAC ATA GTC GAT GCG ATT GCA AGC ACT TCC GTG 1440 

Asp Ala Val Lys Gin Tyr lie Val Asp Ala He Ala Asn Thr Ser Val 



465 470 
AAG TAA 

Lys 



475 



480 



1446 
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mi] 



Mlul BarHI Pst I 





Thai 


Hincll 






Sphl 


Ddel 


Dral 




Hire II 


Ddel 


Sphl 


1 


1 






1 


1 


1 



l®2) 



Mlul BanHI Pst I 





Jtol 


Hincll 






Sphl 
1 


Ddel 

1 


Oral 
| 




Hincll 


Ddel 
1 


Sphl 
1 



[03] 




«4.0kb> 



(5l)Int.CL 5 ®SUE# /f^SS#^- FI &t(f^ff9f 

CI 2R 1:15) 
(C12N 1/21 

C 1 2 R 1:15) 
(C 1 2 P 13/08 

C 1 2 R 1:15) 

(72)*w# m\ &w 
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